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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the hydrogen storing metal alloy for alkaline batteries 
characterized by having the 1st step which contains a metal ion and carries out acid treatment of the 
front face of a hydrogen storing metal alloy using the metal ion content acid-treatment liquid whose 
initial pH value is 0.5-3.0, and the 2nd step which heat-treats the above-mentioned hydrogen storing 
metal alloy in the atmosphere in which hydrogen exists. 

[Claim 2] The manufacture method of the hydrogen storing metal alloy for alkaline batteries 
characterized by having the 1st step which contains a metal ion and carries out acid treatment of the 
front face of a hydrogen storing metal alloy using the metal ion content acid-treatment liquid whose 
initial pH value is 0.5-3.0, the 2nd step which carries out the alkali treatment of the front face of the 
above-mentioned hydrogen storing metal alloy using an alkali-metal solution, and the 3rd step which 
heat-treats the above-mentioned hydrogen storing metal alloy in the atmosphere in which hydrogen 
exists. 

[Claim 3] The manufacture method of the hydrogen storing metal alloy for alkaline batteries according 
to claim 2 that the alkali concentration in the 2nd step of the above is 15 - 40wt%. 
[Claim 4] The manufacture method of the hydrogen storing metal alloy for alkaline batteries according 
to claim 1, 2, or 3 chosen from the group which the aforementioned metal ion becomes from nickel ion 
and cobalt ion one or more sorts. 

[Claim 5] The aforementioned metal ion content acid-treatment liquid is the manufacture method of the 
hydrogen storing metal alloy for alkaline batteries according to claim 1, 2, 3, or 4 which has pH buffer 
action which holds Solution pH in pH four to 6 range. 

[Claim 6] The manufacture method of the hydrogen storing metal alloy for alkaline batteries according 
to claim 1, 2, 3, 4, or 5 that the aforementioned heat treatment temperature is 300-900 degrees C. 
[Claim 7] The manufacture method of the hydrogen storing metal alloy for alkaline batteries according 
to claim 1, 2, 3, 4, 5, or 6 that the aforementioned hydrogen storing metal alloy is produced by the 
atomizing method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of the 
acid-treatment method of a hydrogen storing metal alloy, and a subsequent art in detail about the 
manufacture method of the hydrogen storing metal alloy for alkaline batteries. 
[0002] 

[Description of the Prior Art] A cell performance is influenced by the superiority or inferiority of 
the activity of a hydrogen storing metal alloy by the nickel and the hydrogen battery which uses 
a hydrogen storing metal alloy as a negative-electrode active material. For this reason, by this 
kind of battery, the hydrogen storing metal alloy powder which ground and turned minutely is 
used. It is because it is easy to attain high-energy density-ization since the reaction area which 
participates in electrochemical reaction that it is detailed hydrogen storing metal alloy powder 
becomes large and the pack density to an electrode substrate increases. 

[0003] However, a hydrogen storing metal alloy is the very activity matter, oxidizes at the time 
of pulverization and storage, and forms an oxide film in a front face. This oxide skin degrades 
electrochemical reactivity while reducing the electric conductivity of an alloy. Then, the method 
for recovering the electrochemical activity of an alloy conventionally is proposed variously. 
[0004] There are acid-treatment methods (JP,4-179055,A, JP,7-73878,A, JP,7-153460,A, etc.) 
which carry out surface treatment of the front face of a hydrogen storing metal alloy to one in it 
in acid solution. Processing operation has the feature of it being easy and excelling in the 
removal effects, such as an oxide film, and can make this acid-treatment method recover the 
electrochemical activity of a hydrogen storing metal alloy comparatively simple by application 
of this method. However, a high-rate-discharge property, a cell internal pressure property, and a 
cycle property cannot fully be raised by this method. Therefore, the further improvement is 
expected. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at establishing the processing 
conditions which can raise further a high-rate-discharge property, a cycle property, etc. of a 
hydrogen storing metal alloy electrode in the acid-treatment method which carries out surface 
treatment of the hydrogen storing metal alloy by the acidic solution, and a subsequent art. 
[0006] 

[Means for Solving the Problem] This invention persons found out that the electrochemical 
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activity of a hydrogen storing metal alloy increased notably by making acid-treatment liquid 
contain a metal ion, a nd heat-treating the hydrogen storing metal alloy concerned after that in the 
atmosphere in which K^ltogen exists as a result of studying wholeheartedly the acid-treatment 
method for a hydrogen storing metal alloy. Moreover, when the hydrogen storing metal alloy 
was flooded with the alkali-metal solution before heat treatment, it found out that the 
electrochemical activity of a hydrogen storing metal alloy increased further. Then, this invention 
of the following composition was completed. 

[0007] Invention of a claim 1 is characterized by having the 1st step which contains a metal ion 
and carries out acid treatment of the front face of a hydrogen storing metal alloy using the metal 
ion content acid-treatment liquid whose initial pH value is 0.5-3.0, and the 2nd step which heat- 
treats the above-mentioned hydrogen storing metal alloy in the atmosphere in which hydrogen 
exists. 

[0008] Invention of a claim 2 is characterized by having the 1st step which contains a metal ion 
and carries out acid treatment of the front face of a hydrogen storing metal alloy using the metal 
ion content acid-treatment liquid whose initial pH value is 0.5-3.0, the 2nd step which carries out 
the alkali treatment of the front face of the above-mentioned hydrogen storing metal alloy using 
an alkali-metal solution, and the 3rd step which heat-treats the above-mentioned hydrogen 
storing metal alloy in the atmosphere in which hydrogen exists. [0009] Invention of a claim 3 is 
characterized by the alkali concentration in the 2nd step being 15 - 40wt% in the manufacture 
method of the hydrogen storing metal alloy for alkaline batteries according to claim 2. . 
[0010] Invention of a claim 4 is characterized by choosing one or more sorts of metal ions from 
the group which consists of nickel ion and cobalt ion in the manufacture method of the hydrogen 
storing metal alloy for alkaline batteries according to claim 1, 2, or 3. 

[001 1] It is characterized by invention of a claim 5 having pH buffer action to which metal ion 
content acid-treatment liquid holds Solution pH in pH four to 6 range in the manufacture method 
of the hydrogen storing metal alloy for alkaline batteries according to claim 1, 2, 3, or 4. 
[0012] Invention of a claim 6 is characterized by heat treatment temperature being3 00-900^ 
degrees C in the manufacture method of the hydrogen storing metal alloy for alkaHnTbatteries 
according to claim 1, 2, 3, 4, or 5. 

[0013] Invention of a claim 7 is characterized by producing a hydrogen storing metal alloy by the 
atomizing method in the manufacture method of the hydrogen storing metal alloy for alkaline 
batteries according to claim 1, 2, 3, 4, 5, or 6. 
[0014] 

[Embodiments of the Invention] After this invention produces the powder of a hydrogen storing 
metal alloy by the grinding method which grinds this after producing a hydrogen storing metal 
alloy ingot, or the gas atomizing method which spouts molten metal with gas pressure from a 
nozzle, it contains a metal ion, and carries out acid treatment of the front face of a hydrogen 
storing metal alloy using the metal ion content acid-treatment liquid whose initial pH value is 
0.5-3.0, and is characterized by heat-treating the above-mentioned hydrogen storing metal alloy 
further in the atmosphere in which hydrogen exists. 

[0015] Here, if an alkaline battery is produced using the hydrogen storing metal alloy which 
carried out in this way and was produced, it will be thought that it is based on the reason shown 
below that a high-rate-discharge property and a cycle property improve. 
[0016] If it floods with strong acid and a hydrogen storing metal alloy is washed (surface 



Application/Control Number: 09/701 ,5 1 2 Page 4 

Art Unit: 1745 

treatment), the electrochemical reactivity of an alloy will increase. This reason is considered as 
follows. Although processing liquid pH reacts with the hydrogen ion of processing liquid, an 
alloy content (these oxides, such as rare earth elements, nickel, and cobalt, or hydroxide) is 
eluted in processing liquid in 0.5 to 4 region and processing liquid pH goes up gradually in 
connection with this when it floods with the processing liquid of strong acid nature, a hydrogen 
storing metal alloy Since the solubility or elution speed of an alloy content are not uniform, 
irregularity is formed in an alloy front face of this elution, and the specific surface area of an 
alloy increases according to it. Moreover, since the isolation layer of nickel or cobalt appears on 
an alloy front face according to elution of a metallic oxide etc., the low-temperature electric 
discharge property and cycle property of a hydrogen storing metal alloy improve. 
[0017] However, a rise of processing liquid pH does not stop at 4, but it goes up exceeding 4, 
and since there is a pH dependency, if processing liquid pH goes up even to the five 
neighborhoods, the rare earth elements which began to melt into processing liquid in pH 0.5 to 4 
region will serve as a hydroxide, will deposit again, and will deposit the solubility of an alloy 
content on an alloy front face. In this case, the precise layer which consists of hydroxides, such 
as rare earth elements, is formed in an alloy front face. In order that this precise layer may check 
the oxygen consumption reaction of a hydrogen storing metal alloy, a cell internal pressure 
property etc. will fall. 

[0018] However, if a hydrogen storing metal alloy is heat-treated in the atmosphere to which 
hydrogen exists after acid treatment like this invention, since a hydroxide will return to a metal 
state, the front face of an alloy is coated with metals, such as nickel and cobalt. Consequently, 
conductivity improves and a cell internal pressure property and a high-rate-discharge property 
improve. Moreover, if it heat-treats like the above, since the segregation of an alloy will be 
reduced, and the parts of nickel, cobalt, etc. will alloy and the layer of high corrosion resistance 
will be formed in the front face of an alloy, a cycle property also improves. 
[0019] In addition, as an acid component of the acid processing liquid concerning this invention, 
it cannot limit to a hydrochloric acid and a nitric acid, a sulfuric acid, fluoric acid, etc. can be 
used. 

[0020] Moreover, one or more sorts chosen from the group which can illustrate ion other than 
cobalt, such as nickel, copper, calcium, and silicon, among these consists of nickel ion and cobalt 
ion preferably as the aforementioned metal ion are good. In addition, it is thought that the thing 
with especially desirable nickel and cobalt will be for these metals being excellent in 
conductivity, and being shown in an alloy front face, and carrying out the catalyst of the oxygen 
consumption reaction. 

[0021] Furthermore, if aluminum ion etc. is made to contain and acid treatment is carried out into 
acid-treatment liquid, a high-rate-discharge property, a cycle property, etc. can be raised further. 
It acts so that this may stop pH of acid-treatment liquid for a long time in the range of 4-6, since 
aluminum ion has ** pH buffer capacity in pH four to 6 region. Therefore, it is because the 
corrosion resistance of an alloy improves and the electrochemical property of an alloy improves, 
as a result of the metal ion in processing liquid depositing more mostly and adhering to an alloy 
front face. Moreover, as ion which has such pH buffer capacity, beryllium ion, zirconium ion, 
etc. are illustrated other than aluminum ion. 

[0022] hi addition, although heat treatment temperature is not limited, it is desirable that it is the 
range of 300-900 degrees C. This is because hydrogen and the rare earth in a hydrogen storing 
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metal alloy will react and the hydride of a rare earth will be generated, when it exceeds 900 
degrees C, while the effect of heat treatment cannot fully be demonstrated, if it is less than 300 
degrees C. 

[0023] Moreover, if a hydrogen storing metal alloy is flooded with an alkali-metal solution 
before heat treatment, a cell internal pressure property etc. can be raised further. Since the cobalt 
hydroxide generated by flooding with an alkali-metal solution at the time of acid treatment will 
be in an oxo acid ionic state, this is based on the reason cobalt etc. covers an alloy front face 
uniformly, when heat-treating under hydrogen existence. Under the present circumstances, as 
alkali concentration of an alkali-metal solution, it is desirable that it is 15wt% - 40wt%. While, 
as for this, the alkali sinking-in effect is not fully demonstrated by less than [ 15wt% ], creation 
of the alkali-metal solution exceeding 40wt% is based on the reason for being difficult. 
[0024] Furthermore, specific surface area of this invention is small, and it is the the best for the 
alloy by the gas atomizing method which does not need pulverization. 
[0025] Moreover, this invention alloy activation method can be applied to various kinds of 
hydrogen storing metal alloys for alkaline batteries, for example, can be applied to hydrogen 
storing metal alloys, such as a rare earth system and a titanium system. 
[0026] 

[Example] The example of this invention is explained below. 

(Example 1) It is a commercial misch metal (mixture of rare earth elements, such as Mm;La, and 
Ce, Nd, Pr) first. Nickel (nickel), cobalt (Co), aluminum (aluminum), and manganese (Mn) are 
made into raw material, and each is 1:3.4 at an element ratio. : 0.8 : 0.2 : It mixes so that 0.6 may 
become comparatively, and a RF fusion furnace is used, and it is empirical- formula MmNi3.4 
Co0.8aluminum0.2 Mn0.6. The hydrogen storing metal alloy ingot was produced. 
[0027] Subsequently, ball mill pulverization was carried out using 11. of water to the 1kg of the 
aforementioned alloy ingots, and the hydrogen storing metal alloy of 50 micrometers of mean 
particle diameters was produced. This hydrogen storing metal alloy is made into alloy **. 
[0028] Next, acid treatment of the above-mentioned alloy ** was performed. Specifically, the 
first stage pH adjusted the hydrochloric-acid liquid of 0.5, dissolved cobalt hydroxide in this 
hydrochloric-acid liquid 1% of the weight, and prepared the solution of hydrochloric acid (metal 
ion content acid-treatment liquid) containing cobalt ion. Subsequently, acid treatment was 
performed to the aforementioned alloy A using this processing liquid. Acid treatment added the 
processing liquid of same weight to Alloy A, and performed it by the method of stirring until 
processing liquid pH is set to 7 with a stirring mixer. The alloy after acid treatment was washed 
by the purified water. 

[0029] Then, the hydrogen storing metal alloy for alkaline batteries of this invention was 
produced by heat-treating the alloy after acid treatment at 800 degrees C in hydrogen gas 
atmosphere (latm) for 10 hours. Thus, the produced hydrogen storing metal alloy is called below 
this invention alloy Al . 

[0030] (Examples 2-4) The early stages pH of hydrochloric-acid liquid were set to 1, 2, and 3, 
respectively, and also the hydrogen storing metal alloy was produced like the above-mentioned 
example 1. Thus, the produced hydrogen storing metal alloy is called below this invention alloys 
A2-A4, respectively. 

[0031] (Examples 5-8) As matter dissolved in hydrochloric-acid liquid, nickel hydroxide (1 % of 
the weight), nickel hydroxide, cobalt hydroxide (1 % of the weight each), copper hydroxide (1 % 



■1 
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of the weight) and cobalt hydroxide, and the aluminum hydroxide (1 % of the weight each) were 
used, and also the hydrogen storing metal alloy was produced like the above-mentioned example 
2. Thus, the produced hydrogen storing metal alloy is called this invention alloy A5-A8 below, 
respectively. 

[0032] (Examples 9-12) Heat treatment temperature was made into 300 degrees C, 500 degrees 
C, 900 degrees C, and 1000 degrees C, respectively, and also the hydrogen storing metal alloy 
was produced like the above-mentioned example 2. Thus, the produced hydrogen storing metal 
alloy is called below this invention alloys A9-A12, respectively. 

[0033] (Examples 13-16) Before the heat treatment process, the hydrogen storing metal alloy 
was processed with the alkali-metal solution (it is KOH and concentration is 5wt(s)% and 15wt% 
and 30wt% and 40wt%, respectively), and also the hydrogen storing metal alloy was produced 
like the above-mentioned example 2. Thus, the produced hydrogen storing metal alloy is called 
below this invention alloys Al 3-A1 6, respectively. 

[0034] (Example 17) The hydrogen storing metal alloy was produced by the gas atomizing 
method (the alloy which carried out in this way and was produced is made into alloy **), and 
also the hydrogen storing metal alloy was produced like the above-mentioned example 15. Thus, 
the produced hydrogen storing metal alloy is called below this invention alloy A 17. In addition, 
the mean particle diameter of the hydrogen storing metal alloy produced by this gas atomizing 
method is 50 micrometers, 

[0035] (Example 1 of comparison) The early stages pH of hydrochloric-acid liquid were set to 4, 
and also the hydrogen storing metal alloy was produced like the above-mentioned example 1 . 
Thus, the produced hydrogen storing metal alloy is called the comparison alloy XI below. 
[0036] (Example 2 of comparison) After heat-treating the aforementioned alloy ** at 800 
degrees C for 10 hours, acid treatment was performed using the solution of hydrochloric acid 
which dissolved cobalt hydroxide 1% of the weight. That is, only the point which heat-treated 
before acid treatment differs from the example 2. Thus, the produced hydrogen storing metal 
alloy is called the comparison alloy X2 below. 

[0037] (Example 3 of comparison) Acid treatment was performed using the additive-free 
solution of hydrochloric acid, and also the hydrogen storing metal alloy was produced like the 
above-mentioned example 2 of comparison. Thus, the produced hydrogen storing metal alloy is 
called the comparison alloy X3 below. 

[0038] (Example 4 of comparison) Acid treatment was not performed and also the hydrogen 
storing metal alloy was produced like the above-mentioned example 2 of comparison. Thus, the 
produced hydrogen storing metal alloy is called the comparison alloy X4 below. 
[0039] (Experiment) Each above-mentioned processed alloy was made into the negative- 
electrode active material, the examination cell, and nickel and a hydrogen battery were produced 
by the following methods, and the electrochemical property (a high-rate-discharge property, a 
cell internal pressure property, and cycle property) of various processed alloys was measured. 
And based on the measurement result, the difference in an art and the relation of an 
electrochemical property were clarified. 

[0040] <Measuring method of a high-rate-discharge property> The examination cell for 
measuring a high-rate-discharge property was produced as follows. Carbonyl nickel 1.2g is 
added as an electric conduction agent, 0.2g of polytetrafluoroethylene powder is added to lg as a 
binder in the various end of an alloy powder, it kneads, and an alloy paste is prepared. This alloy 
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paste was wrapped in a nickel mesh, carried out press working of sheet metal, and the hydrogen 
storing metal alloy electrode (negative electrode) was produced. From this hydrogen storing 
metal alloy electrode and this electrode, the well-known large sintering formula nickel electrode 
(positive electrode) of capacity is fully arranged in a container, and as the electrolytic solution, 
after excessive-amount ON ****,a container is sealed and let a potassium hydroxide be an 
examination cell. 

[0041] It discharged until the discharge final voltage amounted to 1.0V in the current value of a 
200 mA/g-alloy, after charging for 8 hours and stopping for 1 hour using this examination cell by 
the current value (50 mA/g-alloy) of 50mA per lg of hydrogen storing metal alloys, and the 
service capacity at this time (CH) was measured. Then, it discharged until the discharge final 
voltage amounted to 1.0V in the current value of a 50 mA/g-alloy after stopping electric 
discharge for 1 hour and recovering the voltage of an examination cell and also, and the service 
capacity at this time (CL) was measured. Using CH and CL, according to several 1, the 
electrochemical activity (%) of each processed alloy was computed, and this value was made 
into high-rate-discharge weighted solidity. 
[0042] 
[Equation 1] 

High-rate-discharge weighted-solidity (activity %) =CH/(CH+CL) xlOO - -one number. [0043] 
<Measuring method of cell internal pressure and a cycle property> Cell internal pressure and the 
cycle property were measured using nickel and the hydrogen battery. The production method of 
nickel and a hydrogen battery is as follows, the end of an alloy powder - as a binder - 
polytetrafluoroethylene powder - an alloy weight - receiving - 5wt(s)% - in addition, it kneads 
and an alloy paste is prepared After plastering with this paste both sides of the charge collector 
which consists of a punching metal, it presses and a hydrogen storing metal alloy electrode is 
produced. Subsequently, from this electrode (negative electrode) and this electrode, the small 
well-known sintering formula nickel electrode (positive electrode) of capacity is inserted in 
winding, a swirl type electrode object, and nothing and a sheathing can through separator, 
30wt% potassium-hydroxide solution is further poured in this sheathing can, and a sheathing can 
is sealed. Thus, the cylindrical shape nickel and the hydrogen battery of geometric capacity 
lOOOmAh were produced. 

[0044] It discharged until the discharge final voltage was set to 1.0V by 200mA, after charging 
for 16 hours and stopping by 100mA first to the above-mentioned nickel and hydrogen battery 
for 1 hour, and activation was performed for the cycle of stopping for further 1 hour, by the 3 
cycle ******** method at the room temperature. 

[0045] Next, to the battery after the above-mentioned activation, measurement of cell internal 
pressure was performed by measuring cell internal pressure, after charging by 1000mA for 1 .5 
hours. On the other hand, it discharged until the discharge final voltage was set to 1 .0V by 
1500mA, after charging for 48 minutes and stopping measurement of a cycle property by 
1500mA to the battery after the above-mentioned activation for 1 hour, and the cycle of stopping 
for further 1 hour was repeated, and the number of times of a cycle until service capacity 
amounts to 500 or less mAhs was measured. The cycle property of each alloy was evaluated by 
making this number of times of a cycle into cycle weighted solidity (battery-life value). 
[0046] The result in various alloys is shown in Table 1 with alloy processing conditions. 
[0047] 
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[0048] The following thing becomes clear from Table 1. It is admitted that this invention alloys 
A1-A17 which carried out acid treatment with metal ion content acid-treatment liquid, and heat- 
treated after acid treatment are [ the comparison alloys XI -X4 / each ] excellent in a high-rate- 
discharge property and a cycle property. 

[0049] furthermore, clear from comparison with this invention alloy A2 and comparison alloy 
X2-4, when it inquires in detail - as Comparison with the comparison alloy X4 which did not 
perform acid treatment in processing liquid at all, and the comparison alloy X3 which carried out 
acid treatment with the acid processing liquid which does not contain a metal ion, And when acid 
treatment of the alloy was carried out with acid processing liquid, an electrochemical property 
improves and a metal is dissolved in this acid processing liquid from comparison with the 
comparison alloy X3 and the comparison alloy X2 which made this acid processing liquid 
contain a metal ion, it turns out that an electrochemical property improves further. Moreover, if it 
heat-treats from comparison with the comparison alloy X2 and this invention alloy A2 after 
carrying out acid treatment with acid processing liquid, it turns out that an electrochemical 
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property improves by leaps and bounds. 

[0050] Moreover, compared with this invention alloys A1-A4 of 0.5-3, as for the comparison 
alloy XI of 4, the cell property became [ the early stages pH of acid processing liquid / the early 
stages pH of acid processing liquid ] bad notably so that clearly from comparison with this 
invention alloys A1-A4 and the comparison alloy XI . This shows that it is necessary to make the 
early stages pH of processing liquid or less into three. 

[0051] Furthermore, the first stage pH was the same and the cell property with the better 
processing liquid containing nickel ion or cobalt ion was acquired from this invention alloy A2 
with which only the kinds of metal ion differ, and comparison of the results of this invention 
alloy A5-A8 rather than the processing liquid containing a copper ion. Furthermore, the much 
more good result was obtained in this invention alloy A8 containing cobalt ion and aluminum 
ion. It is good to use nickel ion and cobalt ion preferably as a metal ion included in processing 
liquid from this. Moreover, it turns out that it is good to use together with other metal ions the 
ion which has pH buffer capacity, such as aluminum ion, more preferably, and to use it. 
[0052] In addition, the kind of the first stage pH and metal ion was the same, and when heat 
treatment temperature was 300-900 degrees C, the very good cell property was acquired from 
this invention alloy A2 with which only heat treatment temperature differs, and comparison of 
this invention alloy A9-A12. Therefore, as for heat treatment temperature, it is desirable to carry 
out at 300-900 degrees C. 

[0053] Moreover, when flooding with the alkali-metal solution before heat treatment, it was 
equivalent or the cell property beyond it was acquired from comparison with this invention alloy 
A13-16 flooded with the alkali-metal solution before heat treatment, and this invention alloy A2 
which has not been flooded with an alkali-metal solution. Moreover, the cell property at 
15wt(s)% - 40wt% with the still better concentration of alkali metal was acquired. Therefore, it is 
desirable to flood with an alkali-metal solution before heat treatment, and, as for the 
concentration of the alkali metal in that case, it is still more desirable that it is 15wt(s)% - 
40wt%. 

[0054] Furthermore, comparison with this invention alloy A17 which produced the hydrogen 
storing metal alloy by the gas atomizing method, and this invention alloy A15 which produced 
the hydrogen storing metal alloy by the grinding method shows that it is more more effective to 
produce a hydrogen storing metal alloy by the gas atomizing method. 
[0055] 

[Effect of the Invention] As mentioned above, if a hydrogen storing metal alloy is heat-treated in 
the atmosphere in which hydrogen exists after carrying out acid treatment of the hydrogen 
storing metal alloy using the acid-treatment liquid containing a metal ion so that clearly, since a 
hydroxide returns to a metal state, the segregation of an alloy will moreover be reduced and the 
layer of high corrosion resistance will be formed in the front face of an alloy, a high-rate- 
discharge property, a cell internal pressure property, and a cycle property can be raised notably. 
Moreover, if a hydrogen storing metal alloy is flooded with an alkali-metal solution before the 
above-mentioned heat treatment, since metals, such as cobalt, will cover an alloy front face 
uniformly, the above-mentioned cell property can be raised further. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance high efficiency 
discharging characteristics and a cycle characteristic of an 
alkaline storage battery by using hydrogen storage alloy on 
which a heat treatment is performed in a hydrogen existent 
atmosphere after a surface is treated by acid by using a 
metallic ion containing acid treating liquid having a specific 
initial pH value, as an electrode. 

SOLUTION: When a surface of hydrogen storage alloy is 
treated by acid by using a metallic ion containing acid 
treating liquid which contains a metallic ion and on which a 
pH value is 0.5 to 3, an alloy component is eluted in the 
treating liquid by reacting with a hydrogen ion of the 
treating liquid, and pH is gradually increased, and a 
recess-projection is formed on an alloy surface, and the 
specific surface area increases. An isolation layer of nickel 
and cobalt appears on the alloy surface by elution of a 
metallic oxide or the like, and a low temperature 
discharging characteristic and a cycle characteristic are 
improved. Next, when heat treatment is performed in a 



hydrogen existent atmosphere, a hydroxide is reduced to a 
metallic condition, and the alloy surface is coated with 
metal such as nickel and cobalt, and electric conductivity is 
improved, and a battery internal pressure characteristic 
and a high efficiency discharging characteristic are 
improved, and a highly corrosion resistant layer is formed 
on the surface. 
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